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Abstract : The performance and removal efficiencies of a pilot scale biofilter were estimated by using ammonia and hydrogen
sulfide as the odorous gases. Expanded polyurethane foam coated with powdered activated carbon and zeolite was used as a
biofilm supporting medium in the biofilter. Odorous gases from the sludge thickener of a municipal wastewater treatment plant
were treated in the biofilter for 10 months and the inlet ammonia and hydrogen sulfide concentrations were 0.1-1.5 and 2-20
ppmy, respectively. The removal efficiencies reached about 100% at the empty bed retention time (EBRT) of 3.6-5 seconds except
for the adaptation periods. The pressure drop of the biofilter caused by the gas flow was also low that the maximum attained was
31 mm H,O during the operation. Its stability was confirmed in the long term due to the fact that the biofilter and the polyurethane
medium had a minimum plugging and compression. The microbial community on the medium is critical for the performance of
the biofilter especially the distribution of ammonia oxidizing bacteria (AOB) and sulfur oxidizing bacteria (SOB). The
distribution of Nitrosomonas sp. (AOB) and Thiobacillus ferroxidans (SOB) was confirmed by FISH (fluorescence in situ
hybridization) analysis. The longer the operation time, the more microbial population observed. Also, the medium close to the gas
inlet had more microbial population than the medium at the gas outlet of the biofilter.
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Figure 1. Schematic diagram of the pilot scale biofilter for odorous gas removal. (1. Fan, 2. Scrubber, 3. Packing in the scrubber, 4. Biofilter,
5. Packed media (EcocarboliteTM), 6. Acid, base, nutrient tank, 7. Control panel, 8. Pressure gauge, 9. Heater, 10. Water level

control, 11. pH controller, 12. Drain, 13. Glass window).
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Figure 2. Pictures of the media used in this study (A), and the scan-
ning electron microscopy image of the medium (x 500) (B).
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Table 1. 16S and 23S rRNA-targeted oligonucleotide probes

Probe Specificity Probe sequence (5'-3") % FA®
EUB338 Bacteria GCTGCCTCCCGTAGGAGT 20
Nso1225 Ammonia oxidizing [-proteobacteria CGCGATTGTATTACGTGTGA 35
Thio0820 Thiobacillus ferroxidans ACCAAACATCTAGTATTCATCG 30

* Percentage formamide in the hybridization buffer
EBRT EBRT EBRT EBRT

22337 % 7](FPD: Flame Photometric Detector)
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Figure 3. Characteristics of H,S removal in the pilot scale biofilter.
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Figure 4. Characteristics of NH; removal in the pilot scale biofilter.
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Figure 5. Pressure drop of the pilot scale biofilter during the experi-
mental period.
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Figure 6. FISH images of the microbial community on the medium
in the biofilter. All bacteria (probe EUB338(CY-3, red))
and FITC labeled ammonia oxidizing bacteria (probe
Nso1225) (yellow).

* (A), (B): 30 days after the operation, (C), (D): 150 days
after the operation;

* (A), (C): medium at the upper part of the biofilter (10 cm
from the top), (B), (D): medium at the lower part
of the biofilter (10 cm from the bottom).
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Figure 7. FISH images of the microbial community on the medium
in the biofilter. All bacteria (probe EUB338 (CY-3, red))
and FITC labeled ammonia oxidizing bacteria (probe
Thio0820 (yellow)).

* (A), (B): 30 days after the operation, (C), (D): 150 days
after the operation;

* (A), (C): medium at the upper part of the biofilter (10 cm
from the top), (B), (D): medium at the lower part
of the biofilter (10 cm from the bottom).
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